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DETAILED ACTION 
Claim Objections 

1 . Claim 20 is objected to because of the following informalities: the limitation 
"while the first printhead and the first printhead is scanned across the medium at a 
plurality of printing speeds" is unclear and should be rewritten. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 47-52 are rejected under 35 U.S.C. 102(b) as being anticipated by Cast 
et al. (US Patent 6,076,91 5). 

4. 

5. Cast et al. discloses a method for calibrating one or more printheads (see 
abstract), the method comprising: 
• Claim 47: 

printing a first reference image (solid lines 90 in fig. 5) using a first portion of 
image forming points of a first printhead (the reference pen); 
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printing a first diagnostic image (dashed lines 92 in fig. 5) using a second portion 
of image forming points of either the first printhead or a second printhead (the color 
pen), wherein the first reference image and the first diagnostic image at least partially 
overlap (as seen in figs. 4 and 5), wherein the first reference image is printed while the 
first printhead is at a first horizontal position and wherein the first diagnostic image is 
printed while said one of the first printhead and the second printhead is at the first 
horizontal position (when both pattern overlap, the printheads are at the same horizontal 
position; as seen in fig. 4); 

detecting a first optical density of the combined first reference image and the first 
diagnostic image (with sensor 58; col. 8, lines 31-33); and 

determining a compensation value based upon the first optical density (col. 8, 
lines 33-36). 
• Claim 48: 
including: 

printing a second reference image with the first portion of the first printhead while 
the first printhead is at a second horizontal position (in pattern 83 in fig. 5; solid lines are 
at a different position in the horizontal axis in comparison to the ones in pattern 85); 

printing a second diagnostic image with the second portion while said one of the 
first printhead and the second printhead is at a third horizontal position positively offset 
from the second horizontal position by a first offset distance (in pattern 83 in fig. 5; 
dashed lines are at a different position in the horizontal axis comparison to the ones in 
pattern 85); 
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detecting a second optical density of the combined second reference image and 
the second diagnostic image, wherein the compensation value is additionally based 
upon the second optical density (the optical density of each patch, horizontal and 
vertical, with each offset is determined). 

• Claim 49: 

wherein the first reference image includes at least one mark having a width and 
wherein the first offset distance is no greater than the width (as seen in fig. 5). 

• Claim 50: 

wherein the first horizontal position and the second horizontal position have a 
common location (the solid lines have a specific spacing between them that is the same 
between patches). 

• Claim 51: 

printing a first reference image (solid lines 90 in fig. 5) using a first portion of 
image forming points of a first printhead (the reference pen); 

printing a first diagnostic image (dashed lines 92 in fig. 5) using a second portion 
of image forming points of either the first printhead or a second printhead (the color 
pen), wherein the first reference image and the first diagnostic image at least partially 
overlap (as seen in figs. 4 and 5), wherein the first reference image has a first color 
(reference pen is usually black) and wherein the first diagnostic image has a second 
color distinct from the first color (cyan in the case of figure 5); 

detecting a first optical density of the combined first reference image and the first 
diagnostic image (with sensor 58; col. 8, lines 31-33); and 
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determining a compensation value based upon the first optical density (col. 8, 
lines 33-36). 
• Claim 52: 

printing a first reference image (solid lines 90 in fig. 5) using a first portion of 
image forming points of a first printhead (the reference pen); 

printing a first diagnostic image (dashed lines 92 in fig. 5) using a second portion 
of image forming points of either the first printhead or a second printhead (the color 
pen), wherein the first reference image and the first diagnostic image at least partially 
overlap; 

detecting a first optical density of the combined first reference image and the first 
diagnostic image (with sensor 58; col. 8, lines 31-33); and 

determining a compensation value based upon the first optical density (col. 8, 
lines 33-36), wherein a plurality of horizontal printhead error compensation values are 
determined by printing the first reference image and the first diagnostic image each a 
plurality of times while the first printhead and said one of the first printhead and the 
second printhead are scanned across the medium at a plurality of different print speeds 
(column 6, lines 52-62; the dashed lines are printed at different timing and thus different 
printing speeds). 
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Claim Rejections - 35 (JSC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1, 2. 6-28, 30-36 and 40-46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nishikori et al. (US Patent 6,832,825) in view of Gast et al. (US 
Patent 6,076,91 5). 

8. Nishikori et al. discloses a method for calibrating one or more printheads [1 A-1 D 
in fig. 1], 

• Claim 1 : 

the method comprising: 

printing a first reference image (1 in pattern [A] in fig. 7) using a first portion of. 
image forming points ([a] in fig. 7) of a first printhead; 

printing a first diagnostic image (1 in patch [B] or 5 in patch [F] in fig. 7) using a 
second portion of image forming points ([b] in fig. 7) of either the first printhead or a 
second printhead; 

detecting a first optical density of the combined first reference image and the first 
diagnostic image (step 3 in fig. 6; col. 14, lines 4-8); and 

detemnining a compensation value based upon the first optical density (step 4 in 

fig. 6). 
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Thus, Nishikori et al. discloses all the claimed limitations except for "wherein the 
first reference image and the first diagnostic image at least partially overlap." 

Gast et al. discloses a method for calibrating one or more printheads (see 
abstract), the method comprising: printing a first reference image (solid lines in fig. 5; 
which can be applicable to horizontal pattern set 72 in fig. 4) using a first portion of 
image forming points of a first printhead (the reference pen); printing a first diagnostic 
image (dashed lines in fig. 5 which can be applicable to horizontal pattern set 72 in fig. 
4) using a second portion of image forming points of a second printhead (the color pen), 
wherein the first reference image and the first diagnostic image at least partially overlap 
(as seen in figs. 4 and 5); detecting a first optical density of the combined first reference 
image and the first diagnostic image (with sensor 58; col. 8, lines 31-33); and 
determining a compensation value based upon the first optical density (col. 8, lines 33- 
36). 

It can be seen that, even if they have different structures, the Nishikori and Gast 
invention have similar outcomes except that in Gast the patterns overlap and are printed 
by different printing heads. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the Nishikori et al. invention to 
include means for partially overlapping the reference image with the diagnostic image 
as taught by Gast for the purpose of detecting an optical density in order to calibrate the 
printheads. 

9. Nishikori et al. further discloses a method for calibrating one or more printheads: 
• Claim 2: 
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wherein the first portion of image forming points comprises a first segment of a 
column of image forming points and wherein the second portion comprises a second 
segment of the column of image forming points on the first printhead (as seen in fig, 7). 

• Claim 6: 

including advancing the print media a distance such that the first reference image 
and the diagnostic image are in vertical alignment (as seen in fig. 7) 

• Claim 7: 

including adjusting a time at which the first portion dispenses ink based upon the 
compensation value (col.6, lines 42-47; if the density of the nozzles is controlled, the 
timing at which they eject ink is adjusted as well). 

• Claim8: 

including forming images using the first portion and the second portion at 
different times based upon the compensation value (the density [and timing] is corrected 
for each nozzle block). 

• Claim 18: 

wherein the first portion and the second portion comprise identical portions of the 
first printhead. wherein the first portion is printed during overall movement as the first 
printhead in a fonA/ard direction and wherein the second portion (5 in fig. 7) is printed 
during overall movement the first printhead in a reverse direction (col. 10, lines 57-67). 

• Claim 22: 

wherein the first portion and the second portion have mutually exclusive image 
forming points (col. 10, lines 32-35; as seen in fig. 7). 
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• Claim 23: 

wherein the first portion is designed to be spaced from the second portion by a 
predetermined distance in a first direction (the nozzles are spaces apart by a 
predetermined amount), wherein the first diagnostic image is printed on the print 
medium using the first portion while the first printhead is at'a first horizontal position and 
wherein the second diagnostic image is printed upon the print medium using the second 
portion while the first printhead at a second horizontal position spaced from the first 
position by the predetermined distance in the first direction (as seen in fig. 7). 

• Claim 24: 

wherein the second portion is on the first printhead (as seen in fig. 7). 

• Claim 25: 

wherein the first reference image includes a first plurality of marks, wherein each 
of the first plurality of marks is printed upon the medium using the first portion of the first 
printhead and wherein the first diagnostic image includes a second plurality of marks, 
wherein each of the second plurality of marks is printed upon the medium using the 
second portion of the first printhead (as seen in fig, 7). 

• Claim 26: 

first portion and the second portion each include a plurality of image forming 
points (col. 10, lines 32-35; as seen in fig. 7). 

• Claim 27: 

wherein the first reference image is printed by dispensing a material (ink) from 
the first portion of image forming points. 
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• Claim 28: 

wherein the first reference image is printed by applying heat with the first portion 
of image forming points (col. 8, lines 2-6). 

• Claim 30: 

including moving the first printhead along a single scan axis while printing both 
the first reference image and the first diagnostic image (as seen in fig.7). 

• Claim 31: 

wherein the first reference image and the first diagnostic image each include at 
least one mark having a major height in a first direction and a minor width and wherein 
the first reference image and the first diagnostic image are offset from one another 
perpendicular to the first direction (as seen in fig.7). 

• Claim 44: 

wherein the first reference image and the first diagnostic image are a same color 
(printed by the same printhead). 

10. Regarding claims 9-17 and 19-21, Nishikori et al. discloses the claimed 
limitations as set forth above regarding claim 1 but fails to explicitly disclose: 

• Claim 9: 

wherein the first reference image is printed while the first printhead is at a first 
horizontal position and wherein the first diagnostic image is printed while the first 
printhead is at the first horizontal position. 

• Claim 10: 



Application/Control Number: Page 1 1 

10/828,736 

Art Unit: 2861 

including: 

printing a second reference image with the first portion of the first printhead while 
the first printhead is at a second horizontal position; 

printing a second diagnostic image with the second portion while the first 
printhead is at a third horizontal position positively offset from the second horizontal 
position by a first offset distance; 

detecting a second optical density of the combined second reference image and 
the second diagnostic image, wherein the compensation value is additionally based 
upon the second optical density. 

• Claim 11: 

wherein the first reference image includes at least one mark having a width and 
wherein the first offset distance is no greater than the width. 

• Claim 12: 

wherein the first horizontal position and the second horizontal position have a 
common location. 

• Claim 13: 
including: 

printing a third reference image with the first portion while the first printhead is at 
a fourth horizontal position; 



Application/Control Number: Page 12 

10/828.736 

Art Unit: 2861 

priming a third diagnostic image with the second portion while the first printhead 
and is at a fifth horizontal position positively offset from the fourth horizontal position by 
a second offset distance greater than the first offset distance; and 

detecting a third optical density of a combination of the third reference image and 
the third diagnostic image, wherein the compensation value is determined based 
additionally upon the third optical density. 

• Claim 14: 

wherein the third reference image includes at least one mark, wherein each mark 
has a width and wherein the third offset distance is less than the width. 

r 

• Claim 15: 

wherein the third horizontal position is offset from the second horizontal position 
in a first direction and wherein the fifth horizontal position is offset from the third 
horizontal position in the first direction. 

• Claim 16: 
including: 

printing a fourth reference image with the first portion while the first printhead is 
at a sixth horizontal position; 

printing a fourth diagnostic with the second portion while the first printhead is at a 
seventh horizontal position negatively offset from the sixth horizontal position by a third 
distance offset; and 
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detecting a fourth optical density of a combination of the fourth reference image 
and the fourth diagnostic image, wherein the compensation value is determined based 
additionally upon the fourth optical density. 

• Claim 17: 
including: 

printing a fifth reference image using the first portion while the first printhead is at 
an eighth horizontal position; 

printing a fifth diagnostic image using the second portion while the first printhead 
is at a ninth horizontal position negatively offset from the eighth horizontal position by a 
fourth distance greater than the third distance; and 

detecting a fifth optical density of a combination of the fourth reference image 
and the fourth diagnostic image, wherein the compensation value is determined based 
additionally upon the fourth optical density. 

• Claim 19: 

wherein the first reference image has a first color and wherein the first diagnostic 
image has a second color distinct from the first color. 

• Claim 20: 

wherein a plurality of horizontal printhead error compensation values are 
determined by printing the first reference image and the first diagnostic image each a 
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plurality of times while the first printhead and the first printhead is scanned across the 
medium at a plurality of different print speeds. 

• Claim 21: 

wherein at least one image forming points is in both the first portion and the 
second portion. 

Gast et al. discloses a method for calibrating one or more printheads (see 
abstract), the method comprising: 

• Claim 9: 

wherein the first reference image is printed while the first printhead is at a first 
horizontal position and wherein the first diagnostic image is printed while the second 
printhead is at the first horizontal position (when the pattern overlap; both printheads are 
at the same position). 

• Claim 10: 
including: 

printing a second reference image with the first portion of the first printhead while 
the first printhead is at a second horizontal position (in pattern 83 in fig. 5; solid lines are 
at a different position in the horizontal axis in comparison to the ones in pattern 85); 

printing a second diagnostic image with the second portion while the second 
printhead is at a third horizontal position positively offset from the second horizontal 
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position by a first offset distance (in pattern 83 in fig. 5; dashed lines are at a different 
position in the horizontal axis comparison to the ones in pattern 85); 

detecting a second optical density of the combined second reference image and 
the second diagnostic image, wherein the compensation value is additionally based 
upon the second. optical density (the optical density of each patch, horizontal and 
vertical, with each offset is determined). 

• Claim 11: 

wherein the first reference image includes at least one mark having a width and 
wherein the first offset distance is no greater than the width (as seen in fig. 5). 

• Claim 12: 

wherein the first horizontal position and the second horizontal position have a 
common location (the solid lines have a specific spacing between them that is the same 
between patches). 

• Claim 13: 
including: 

printing a third reference image with the first portion while the first printhead is at 
a fourth horizontal position (in pattern 84 in fig. 5; solid lines are at a different position in 
the horizontal axis in comparison to the ones in pattern 85); 

priming a third diagnostic image with the second portion while the second 
printhead and is at a fifth horizontal position positively offset from the fourth horizontal 
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position by a second offset distance greater than the first offset distance (in pattern 84 
in fig. 5; dashed lines are at a different position in the horizontal axis comparison to the 
ones in pattern 85); and 

detecting a third optical density of a combination of the third reference image and 
the third diagnostic image, wherein the compensation value is determined based 
additionally upon the third optical density (the optical density of each patch, horizontal 
and vertical, with each offset is determined). 

• Claim 14: 

wherein the third reference image includes at least one mark, wherein each mark 
has a width and wherein the third offset distance is less than the width (as seen in fig. 
5). 

• Claim 15: 

wherein the third horizontal position is offset from the second horizontal position 
in a first direction and wherein the fifth horizontal position is offset from the third 
horizontal position in the first direction (as seen in fig. 5). 

• Claim 16: 
including: 

printigg a fourth reference image with the first portion while the first printhead is 
at a sixth horizontal position (in pattern 86 in fig. 5; solid lines are at a different position 
in the horizontal axis in comparison to the ones in pattern 85); 
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printing a fourth diagnostic with the second portion while the second printhead is 
at a seventh horizontal position negatively offset from the sixth horizontal position by a 
third distance offset (in pattern 86 in fig. 5; dashed lines are at a different position in the 
horizontal axis comparison to the ones in pattern 85); and 

detecting a fourth optical density of a combination of the fourth reference image 
and the fourth diagnostic image, wherein the compensation value is determined based 
additionally upon the fourth optical density (the optical density of each patch, horizontal 
and vertical, with each offset is determined). 

• Claim 17: 

including: 

printing a fifth reference image using the first portion while the first printhead is at 
an eighth horizontal position (in pattern 87 in fig. 4; solid lines are at a different position 
in the horizontal axis in comparison to the ones in pattern 85); 

printing a fifth diagnostic image using the second portion while the first printhead 
is at a ninth horizontal position negatively offset from the eighth horizontal position by a 
fourth distance greater than the third distance (in pattern 87 in fig. 4; dashed lines are at 
a different position in the horizontal axis comparison to the ones in pattern 85); and 

detecting a fifth optical density of a combination of the fourth reference image 
and the fourth diagnostic image, wherein the compensation value is determined based 
additionally upon the fourth optical density (the optical density of each patch, horizontal 
and vertical, with each offset is determined). 
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• Claim 19: 

wherein the first reference image has a first color (reference pen is usually black) 
and wherein the first diagnostic image has a second color distinct from the first color 
(cyan in the case of figure 5; column 6. lines 52-62). 

• Claim 20: 

wherein a plurality of horizontal printhead error compensation values are 
determined by printing the first reference image and the first diagnostic image each a 
plurality of times while the first printhead and the first printhead is scanned across the 
medium at a plurality of different print speeds (column 6, lines 52-62; the dashed lines 
are printed at different timing and thus different printing speeds). 

• Claim 21: 

wherein at least one image forming points is in both the first portion and the 
second portion (both printheads have nozzles). 

It can be seen that, even if they have different structures, the Nishikori and Gast 
invention have similar outcomes except that in Gast the patterns overlap and are printed 
by different printing heads. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the Nishikori et al. invention to 
include means for partially overiapping the reference image by different quantities and 
in different positions with the diagnostic image as taught by Gast for the purpose of 
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detecting an optical density in order to calibrate the printheads and obtain improved 
printing quality. 

1 1 . Nishikori et al. further discloses a printing system 
• Claim 32: 
comprising: 

a printhead (1A-1D in fig. 1) having image forming points (nozzles 22 in fig. 3); 
a sensor 30 in figs. 1 and 2); and 

a controller (100 in fig. 5), wherein the controller is configured to generate first 
control signal and a second control signal , wherein the printhead is configured to print a 
reference image upon the print medium using a first portion of the image forming points 
and a diagnostic image upon the print medium using a second portion of the image 
forming points in response to the first control signal (col. 8. lines 7-14), wherein the 
sensor is configured to determine an optical density of a combination of the reference 
image and the diagnostic image in response to the second control signal and the 
controller is configured to determine a compensation value based upon the optical 
density (col, 8, lines 15-24; steps 3 and 4 in fig. 6). 

Thus, Nishikori et al. discloses all the claimed limitations except for "wherein the 
first reference image and the first diagnostic image at least partially overlap" and 
"wherein the optical density varies depending upon an extent to which the reference 
image and the diagnostic image overlap." 
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Gast et al. discloses a method for calibrating one or more printheads (see 
abstract), the method comprising: printing a first reference image (solid lines in fig. 5; 
which can be applicable to horizontal pattern set 72 in fig. 4) using a first portion of 
image fonning points of a first printhead (the reference pen); printing a first diagnostic 
image (dashed lines in fig. 5 which can be applicable to horizontal pattern set 72 in fig. 
4) using a second portion of image forming points of a second printliead (the color pen), 
wherein the first reference image and the first diagnostic image at least partially overlap 
(as seen in figs. 4 and 5); detecting a first optical density of the combined first reference 
image and the first diagnostic image (with sensor 58; col. 8, lines 31-33); and 
determining a compensation value based upon the first optical density (col. 8. lines 33- 
36). 

It can be seen that, even if they have different structures, the Nishikori and Gast 
invention have similar outcomes except that in Gast the patterns overlap and are printed 
by different printing heads. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the Nishikori et al. invention to 
include means for partially overlapping the reference image with the diagnostic image 
as taught by Gast for the purpose of detecting an optical density in order to calibrate the 
printheads. 
• Claim 33: 

wherein the controller is configured to generate a third control signal based upon 
the determined compensation value and wherein the carriage mechanism is configured 
to move the printhead in response to the third control signals (col. 8, lines 25-41). 
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• Claim 34: 

wherein the controller is configured to generate third control signals and wherein 
the media handling system is configured to advance the print medium between printing 
of the reference image and the diagnostic image in response to the third control signals 
(col. 8, lines 25-4; the paper is fed between forward scans). 

• Claim 35: 

including moving the first printhead along a single scan axis while printing both 
the reference image and the diagnostic image (as seen in fig. 7). 

• Claim 36: 

wherein the reference image and the diagnostic image each include at least one 
mark having a major height in a first direction and a minor width and wherein the 
reference image and the diagnostic image are offset from one another perpendicular to 
the first direction (as seen in fig, 7). 

• Claim 45: 

wherein the first reference image and the first diagnostic image are a same color 
(printed by the same printhead) 

12. The computer-readable media limitations of claim 40 are deemed to be inherent 
in view of the method steps and system disclosed above, since it would be necessary to 
execute the instructions configured by the computer-readable media in order for the 
apparatus to perform its intended functions. 
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1 3. The printing system limitations of claims 41 , 42 and 46 are deemed to be 
inherent in view of the method steps disclosed above, since it would be necessary to 
perform the claimed steps in order for the apparatus to perform its intended functions. 

14. Nishikori et al. further discloses a method for calibrating one or more printheads 
(1A-1D in fig. 1), the method comprising: 

• Claim 43: 

printing patches of reference images (1 in pattern [A] in fig. 7) and diagnostic 
images (1 in pattern [B] in fig. 7) across a range of relative offsets between the 
reference images and their corresponding diagnostic images (as seen in fig. 7), wherein 
each reference image is formed using a first portion of image forming points of a first 
printhead ([a] in fig. 1) and wherein each diagnostic image is formed using a second 
portion of image forming points of either the first printhead or a second printhead ([b] in 
fig. 7); 

detecting optional densities of the patches (step 3 in fig. 6; col. 14, lines 4-8); and 
determining a compensation value for the second portion based upon the 

detected optical densities (step 4 in fig. 6; density is corrected for each nozzle block). 
Thus, Nishikori et al. discloses all the claimed limitations except for "wherein the 

first reference image and the first diagnostic image at least partially overlap" and 

"wherein the optical density varies depending upon an extent to which the reference 

image and the diagnostic image overlap." 



Application/Control Number: Page 23 

10/828,736 

Art Unit: 2861 

Gast et al. discloses a method for calibrating one or more printheads (see 
abstract), the method comprising: printing a first reference image (solid lines in fig. 5; 
which can be applicable to horizontal pattern set 72 In fig. 4) using a first portion of 
image forming points of a first printhead (the reference pen); printing a first diagnostic 
image (dashed lines in fig. 5 which can be applicable to horizontal pattern set 72 in fig. 
4) using a second portion of image forming points of a second printhead (the color pen), 
wherein the first reference image and the first diagnostic image at least partially overlap 
(as seen in figs. 4 and 5); detecting a first optical density of the combined first reference 
image and the first diagnostic image (with sensor 58; col. 8, lines 31-33); and 
detemiining a compensation value based upon the first optical density (col. 8, lines 33- 
36). 

It can be seen that, even if they have different structures, the Nishikori and Gast 
invention have similar outcomes except that in Gast the patterns overlap and are printed 
by different printing heads. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the Nishikori et al. invention to 
include means for partially overlapping the reference image with the diagnostic image 
as taught by Gast for the purpose of detecting an optical density in order to calibrate the 
printheads. 

Response to Arguments 

Applicant's arguments with respect to claims 1-46 have been considered but are 
moot in view of the new ground(s) of rejection. 
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